SUMMARY Of 582 episodes of infective endocarditis 75 were attributable to organisms normally resident in the bowel and 12 others were associated with alimentary tract operations, investigations, or disease. The mean age of the 87 patients in this particular group was higher (59.7 years) than that of all the patients with infective endocarditis (51.4 years). As far as could be ascertained 41% had no pre-existing cardiac abnormality, and in a little under a half no predisposing event to initiate the illness was apparent. Where the portal of entry of the organism to the blood stream was evident it was slightly more often in the genitourinary than the alimentary tract.
The prognosis of infective endocarditis has improved dramatically since the advent of antibiotic treatment' -13 and more recently as a result of emergency valve replacement.58912 13 In the best centres the mortality rate is now apparently less8 14 than the widely quoted figure of 300/%.45 10 13-15 Nevertheless, the prevalence of the disease is probably increasing and it remains a serious threat to life in all who suffer from it. Doubtless there will be further reductions in mortality with advances in cardiology, microbiology, and surgery, but the major effort must be in prevention. Those with rheumatic, congenital, or degenerative heart disease, with prosthetic valves6 7 9 12 16-19 or who have undergone other cardiac surgery,47 and those with a history of infective endocarditis4 12 16 are at especial risk and should have antibiotic prophylaxis if they need dental treatment 1 November 1983 abnormality which is not known to either them or their doctor,20 and it is also becoming increasingly clear that a large proportion of patients with infective endocarditis have clinically normal hearts before the onset of their illness,69 13 162021 which are important factors that influence the application of any planned prophylactic regimen.
In a few patients with infective endocarditis the portal of entry of the causal organism is beyond dispute. In the vast majority, however, the mechanism or route by which the organism gains entry to the blood stream is unknown or unproved. Oral organisms are the most common, and dental surgery has been suspected for many years; although this is doubtless the cause in some patients, definite proof is lacking, and the proportion so attributable is probably The information requested included inter alia the causal organism, whether there was any known or unknown preexisting cardiac abnormality, whether there had been any dental, other surgical, or investigative procedures or injury during the three months before the onset of illness, and if so whether antibiotic cover had been provided, and details of any other relevant factors.
Results
Proformas in respect of 582 episodes of infective endocarditis occurring in 577 patients were received, five patients having had a second episode within the two year period. The age range of the patients was from 2 to 87 (mean age 51-4) years and there was a male preponderance (ratio 2:1).
Among the 582 episodes the evidence suggested that the alimentary or genitourinary tracts may have been responsible in 87 (15% Table 1 shows that of the 17 cases due to unspeciated enterococci one was associated with gall bladder disease, one followed an appendicectomy and one a gastrointestinal infection, one had undergone a total pancreatectomy and was a diabetic and dependent on alcohol, and one had had a dental filling without antibiotic cover within the previous three months when his heart was thought to be normal. Three cases arose from the genitourinary tract: one after a transurethral prostatic resection, one after urethral dilatation, and one in association with a urinary tract infection. In another patient a lacerated hand was the portal of entry, but in the remaining eight patients -there was no indication of how the organism gained entrance to the blood stream. These findings in respect of enterococcal infections are similar to those of other workers.2' 23 The fact that enterococci commonly colonise the anterior urethra, the vagina, and the cervix explains the cases arising from the genitourinary tract.
In the 14 S faecalis infections (Table 1 ) the causal factor was evident in all but two patients, one of whom had had a previous attack of infective endocarditis. Three infections followed an alimentary tract operation (hemicolectomy, haemorrhoidectomy, and surgery for a gangrenous femoral hernia). One case followed dental sepsis -and one a Colles fracture and may have arisen from it or from the anaesthetic for its reduction. Five cases arose from the genitourinary tract (prostatectomy for carcinoma, cystoscopy, vaginal hysterectomy, insertion of a ring pessary, urinary tract infection), and one case developed during the thirty third week of pregnancy. Infective endocarditis during pregnancy has been reported, '5 24 and S faecalis, like unspeciated enterococci, often colonise the lower genitourinary tract and perineum. In 15 of the 27 cases due to S bozis (Table 1) , however, there was no indication of why the infection developed except that one of the 15 patients had had a previous episode of infective endocarditis and one had a prosthetic mitral valve. Six cases were associated with alimentary tract disease or procedures (gastric polyp, tubocellular adenomata of colon, closure of colostomy, liver biopsy in a patient who probably had a carcinoma, and diverticular disease in two patients). In a further three patients dental sepsis was present, and one had had scaling within two months of the onset of illness with antibiotic cover. Of the remaining two patients, one was receiving prednisone for asthma The bowel, the genitourinary tract, and infective endocarditis group.bmj.com on July 7, 2017 -Published by http://heart.bmj.com/ Downloaded from The bowel, the genitourinary tract, and infective endocarditis and the other was dependent on alcohol. Table 2 shows the 11 E coli and other Gram negative infections. In five cases the organism appeared to come from the urinary tract, while in the remaining six there was no indication of how it gained entrance to the blood stream. E coli and other Gram negative bacilli are of course often responsible for urinary tract infection. Of the six cases due to group D streptococci or S durans (Table 2), one followed nerve conduction studies, but in the other five the portal of entry was not known, although one of the five had a prosthetic valve.
By definition all patients shown in Table 3 had some alimentary tract disorder or had undergone an operation or investigation: liver disease (two), gall bladder disease (two), rectal carcinoma (two), herniotomy (two), haemorrhoids (one), and dilatation of an oesophageal stricture (one). In eight of the 12 cases the organism was of the Streptococcus vridans group, in two a group B streptococcus (considered by some to be a bowel organism), in one a coagulase negative staphylococcus, and in one the culture was negative. Of the 75 cases of infective endocarditis due to organisms normally present in the bowel, there were therefore 12 that appeared to arise from the alimentary tract and 15 from the genitourinary tract, while in 40 the portal of entry was not known.
In addition to dental procedures many investigations, diseases, and operations of the alimentary tract are known to be associated with transient symptomless bacteraemia.
Bacteraemia has been reported after upper gastrointestinal endoscopy25 and after endoscopic retrograde cholangiopancreatography,26 but in none of these cases did infective endocarditis develop. In two of the patients (cases 434 Disease of the biliary tract is often associated with bacteraemia, and there have been reports of infective endocarditis arising from it particularly when surgical intervention is necessary.'5 1644 Gall bladder disease (case 345) and cholecystectomy (case 473) were the only examples among the 87 patients.
There have been excellent studies of enterococcal,2' 23E coli,45 and group D streptococcus endocarditis,2346 each of which has reflected the frequency with which the infection stems from the genitourinary tract. They also indicate the now well known fact that while S bovis infections respond well to penicillin those due to unspeciated enterococci and S faecalis require treatment with an aminoglycoside in combination with penicillin. The nomenclature and classification of the organisms confuse the issue as does the now well known difficulty of differentiating between S bovis and S faecalis. 9 Transient symptomless bacteraemia obviously follows alimentary and genitourinary surgical and investigative procedures not infrequently and may also occur under physiological conditions. Only an extremely small proportion of such bacteraemias progress to infective endocarditis, and among the factors influencing this development are the magnitude of the bacteraemia, the virulence of the organism, and the susceptibility of the host. The presence of a prosthetic valve, a previous episode of infective endocarditis, and a rheumatic, congenital, or degenerative cardiac abnormality play an important part, but depression of defence mechanisms by age, malignancy, alcohol dependence, diabetes, immunosuppression, hepatic or renal failure, or other serious illness are frequent contributory influences. Even so, in nearly half the 75 patients, in whom infective endocarditis was due to organisms normally resident in the gut, there was no explanation of why the bacteraemia occurred.
With regard to the prophylaxis of infective endocarditis due to bowel organisms, it is clear that such infections occur in older patients and derive from the genitourinary tract slightly more often than from the alimentary tract. Furthermore, only 16% of cases of infective endocarditis are due to bowel organisms, and nearly half of these are unexplained; in the face of the enormous number of operations and investigatory procedures involving the alimentary and genitourinary tracts the risk of infective endocarditis arising therefrom must be very small indeed. Nevertheless, despite the minimal danger of such procedures infective endocarditis remains an appreciable cause of morbidity and mortality, and measures for its prevention are important. Certainly, the present findings indicate that all those with known cardiac abnormalities should be given antibiotic cover for all surgical, alimentary, and genitourinary procedures and for gastroscopy. Furthermore, in view of the high proportion of older patients with normal hearts contracting infective endocarditis those in this age group should be considered for similar prophylaxis. The measures suggested by the British Society for Antimicrobial Chemotherapy47 may be appropriate, but in each patient there will be differing circumstances to be taken into account. The case for antibiotic cover is certainly as strong as that for dental procedures. In the 582 episodes of infective endocarditis, of the 329 with "S viridans" infections or with negative blood cultures, only 38 (12%) of those known to have a cardiac abnormality had had a dental procedure within three months of the onset of illness, and eight of the 38 had had antibiotic prophylaxis which failed. In comparison, of the 87 patients in whom infective endocarditis was caused by bowel organisms or followed some alimentary tract investigation or operation, 15 (17%) had a known cardiac abnormality, and only two received antibiotic prophylaxis at the relevant time, which failed. Nevertheless, it must be acknowledged that had prophylaxis such as we suggest been given to those of the 87 patients in whom it would have been considered appropriate at most the infective endocarditis would have been prevented in only about a fifth. Many were particularly vulnerable on account of age and other serious illness.
